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[Background] In utero environmental factors are thought to have long lasting effects on 
epigenetic modification leading to the changes of the development in a placenta. Whether 
maternal smoking gives the epigenetic effects to the villous tissue in early pregnancy is 
unclear. 
[Methods] We conducted a genome-wide methylation profiles for 20 villous tissues at 7-8 
weeks gestation from pregnancies requesting surgical termination, using Human methylation 
450K array. Epigenetic alterations were assessed in the villi under maternal smoking, as 
shown by application of the Illumina Methylation Analyzer and Smirnov-Grubbs’ outlier test. 
This study was approved by the local ethics committee. Written informed consent was 
obtained from each patient prior to participation.  
[Results] Wilcoxon rank-sum tests did not detect any specific CpG sites that significantly 
differentially methylated between two groups (significance level: Benjamini-Hochberg 
adjusted p-value of 0.05). Maternal smoking increased more hyper-methylated outliers than 
control. Simultaneously, hyper-methylations occur frequently at the promoter regions of the 
genes related to the regulation of transcription.  
[Conclusion] We demonstrated that the loci with alterations in the villous DNA methylation 
under maternal smoking were not common in early pregnacy, but occurred favorably at the 
promoters of the regulation of transcription. The assumption of epigenetic modifications 
associated with in utero exposure to smoking at first trimester may result in lasting effects on 
fetal development. 
 
